the 48,XXXX chromosome constitution is a rare aneuploidy which shows some peculiar manifestations in affected females. This first report from india of tetrasomy X with bilateral, typical, complete coloboma of iris, shows the importance of chromosomal investigation and fluorescent in situ hybridization (FiSh) in females with mental retardation and dysmorphic features.
INTRODUCTION
The first two females with the 48,XXXX karyotype were reported in 1961 [1] . only about 50 cases have been described since [2] , mostly as isolated reports. We report the first documented case from india and its distinctive features.
CLINICAL REPORT
mm9 was 13 years of age at the time of investigation, had moderate mental retardation (iQ-43), and was attending the red cross School for mentally challenged at amritsar, india. a detailed pedigree analysis and evaluation of the clinical findings was undertaken. She was a full-term first-born of a 17-year-old mother and a 23-year-old father. She had a high forehead, flat nasal bridge, small ears, hypertelorism, divergent strabismus, bilateral, typical, complete coloboma of iris (6 o'clock position), extending up to the ciliary border, long philtrum, short neck, short fifth finger and a height of 162.8 cm (Figure 1 ). the skull radiograph was suggestive 48,XXXX, a rarE anEuPLoiDY of intracranial tension and bitemporal narrowing. the X-ray report did not indicate radioulnar synostosis, while elbow and wrist radiographs suggested her bone age to be 12 to 14 years. her teeth were irregular and placed in two rows with gingival hyperplasia ( Figure 2) . ultrasonography of the abdomen showed normal results. her uterus measured 6.5 × 2.5 cm. the ovaries were of normal size and she had a normal menstrual history. the serum levels of igm, igG and iga were within normal limits. She showed delay in comprehensive and expressive speech. her karyotype showed a non mosaic, chromosomal constitution of 48,XXXX (Figure 3 ). the karyotypes of her parents and her younger brother showed normal chromosomal constitution. For the fluorescent in situ hybridization (FiSh) analysis, 500 interphase lymphocyte nuclei were scanned, and four signals were seen with the cEP-X probe (Figure 4). her father had a history of head injury Figure 2 . taurodontism in 48,XXXX female. and subsequent seizures. he had been taking phenytoin at the time of her conception.
Cytogenetic and Molecular Analysis. chromosomal preparations were made from phytohemagglutinin-stimulated peripheral lymphocytes . Chromosomal analyses were performed on all four family members. chromosomal banding was done by trypsinGiemsa GtG banding. consent was obtained from the parents before investigations began. From the patient, 100 metaphases were examined for numerical and structural chromosomal abnormalities and karyotyped, 500 interphase nuclei were scored for FiSh which was performed with a cEP-X probe (spectrum orange) according to the manufacturer's instructions (Vysis uK Ltd., now part of abbott molecular, Des Plaines, iL, uSa). after hybridization, a rapid wash procedure was followed. chromosomes were counter stained with 4'-6-diamidino-2-phenylindole (DaPi) and viewed by using triple band-pass filter and Quips Smart Capture Imaging Software (Vysis uK Ltd.).
DISCUSSION
The distinctive clinical finding of the subject was bilateral, typical, complete coloboma of iris extending up to the ciliary border. this has not been previously reported in cases with the 48,XXXX constitution. individuals with 48,XXXX have been described as pleasant, friendly, cooperative, aggressive and emotionally labile [4] . our patient was shy with an iQ of 43. mental retardation is characteristic of 48,XXXX with an average iQ of 60 (range 30-70). major psychological/psychiatric studies [5] suggest that schizophrenic symptoms may be more frequent in subjects with tetrasomy X, than in the general population. the phenotype in tetrasomy X is very heterogeneous, the presence of extra sex chromosomes having a detrimental effect on growth, development and the general phenotype. most often the skeletal, cardiac and gonadal systems are affected, with a varying degree of facial dysmorphism and speech impairment [4] . cammarata et al.
[6] reported midface hypoplasia, hypertelorism, upslanting palpebral fissures, epicanthal folds, low nasal bridge, micrognathia, short neck, clinodactyly of fifth finger and metaphyseal enlargement of long bones in 48,XXXX patients. most of these features were present in our patient. Linden et al.
[4] described a patient with facial asymmetry, delayed development and poor motor coordination.
the loss of an X chromosome results in short stature and often in primary ovarian failure [7] , whereas an extra X chromosome is responsible for increased height. tall stature is common in tetrasomy X females, with an average height of 169 cm [4]. our patient was 162.8 cm (average height 156 cm, for indian females of 16+ years) [8] and had normal menarche. three 48,XXXX women have given birth to children with a normal karyotype, with trisomy and with omphalocele, respectively [9] . half of the cases with 48,XXXX have normal menarche and menopause, while the rest have menstrual dysfunction [9] [10] [11] .
The errors in meiosis I influence the likelihood of error in meiosis ii and in early mitotic division. in most if not all cases, chromosome tetrasomy is attributed to successive non disjunctional events involving the same parent [12] . in most cases, additional chromosomes are derived from one parent and the other parent contributes a single X or Y chromosome.
this 48,XXXX syndrome can be diagnosed best by karyotyping, and most cases are ascertained because of clinical findings. Fluorescent in situ hybridization is used successfully to detect aneuploidies and to confirm the results of chromosomal analyses. the reporting of more cases can elucidate the clinical phenotype in females with tetrasomy X. Furthermore, molecular studies in such cases should reveal the effect of an extra X chromosome on growth and facial dysmorphism. 
